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LED lamp !

Solar panel
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The LED lamp holds great promise for increasing the quality of life for over 1.5 billion people around the world who lack 
access to electricity grids: due to its low power requirements, it can be powered by cheap local solar power.

Inverter
(Si based IGBT)

Loss (Heat) 5W
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We can reduce total electricity consumption by 9.8% by
replacing Si-based transistors to GaN-based transistors!
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Energy savings by GaNEnergy savings by GaN
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Sustainable, smart, secure and safe society by GaNSustainable, smart, secure and safe society by GaN

Optimization of energy management by A.I. is possible by high-speed intelligent power conditioner.

電力系統システム

Power line

Quick Supply

Response time：＜1 msec

＊Environmental friendly
＊No need for land

https://gigazine.net/news/20170527-china-floating-solar-power-plant/

Movable offshore solar power

Energy Server

Big data 

Compressed air, NaS, Hydrogen, Li-ion battery 

Power network

Smart grid

Substation

Substation

In the factory

While flying

Internal
Sensors

While driving

Parallel charging
Reduction of battery capacity

Power assist We need at least 490K quick chargers
if EVs are popularized.

Usage data from
consumers

Status data from
energy servers

Excess Electricity 

Power generation
status data

High-speed GaN-based
intelligent power conditioner

How to realize zero emission toward 2℃/1.5℃ targets?How to realize zero emission toward 2℃/1.5℃ targets?

*1 Bandgap energy Eg: An energy range in a solid where no electron states can exist.
*2 Breakdown field strength Ec: High Ec material is robust to high voltage.

80% reduction of CO2 emission by 205080% reduction of CO2 emission by 2050

<Air taxi>

<Drone for logistic>

<Air commuting system>

Electric aircraft by electromechanical motor
controlled by GaN devices
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Wireless power transmission system
by GaN devices

To solve the problem of lack of young truck driver

For environmental conservation 
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To solve the problem of ageing

Electro-mechanical integrated motor power circuit 

We need high-speed efficient and intelligent power conditioner.
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https://industrial.panasonic.com/jp/products/semiconductors/powerics/ganpower

Role of Power Devices

Data from Fuji Chimera Research Institute, Inc., 2014 LED Related Market Survey

Size
～1/10

Loss
～1/10

In Japan, we can reduce total electricity consumption 
by about 7% (=1,000,000,000,000 JPY) by 2020.

•F is global CO2 emissions from human sources
•P is global population
•G is world GDP
•E is global energy consumption

•G/P is the GDP per capita
•E/G is the energy intensity of the GDP
•F/E is the carbon footprint of energy

Y. Kaya and K. Yokobori, Environment, energy, and economy: Strategies for sustainability,
United Nations University Press, The United Nations University, 1997.

0.74x 0.6x 0.3x1.5x = 0.2
By 2050

Increasing energy transmitting 
and conversion efficiency
(decreasing energy loss) is 
the priority task by which 
method we generate energy.
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GaN-based LED lightings

GaN-based Power transistors

Next generation mobility/logistic 

Intelligent power supply network / Internet of Energy (IoE)

Total loss of power conversion system

Optimizing 
Energy Management 

Wireless Power Transmission 

GaN power devices are; 
Small, Compact, Light, 
Efficient, Stable, Fast.
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